Understanding the importance of medication error reporting and comprehending the sequential negative impact of under-reporting has been an area of interest to many researchers.[@ref1] Medication errors are conventionally defined as any preventable event that may result in an inappropriate medication usage which has the potential to harm patients.[@ref1] Other definitions have been used to define medication errors, such as failures in the treatment process. In general, a medication treatment process is undertaken in stages, by a multidisciplinary team. The process commences with a doctor's prescription, followed by the pharmacist's check-up and the medication is finally administered to the patient by medical staff. Medication errors can occur at any of these 3 stages. Globally, medication errors have become a serious patient safety issue due to the increasing rates of morbidity and mortality associated with such errors.[@ref2] The cost of medication errors on the National Health Service (NHS) of the United Kingdom reaches £1.1 bn annually.[@ref3] In the Kingdom of Saudi Arabia (KSA), medication errors represent approximately one-fifth of all errors encountered in primary care settings.[@ref4] The frequency of complaints differs among the provinces and specialties; surgical specialties and obstetrics/gynecology have a higher reporting frequency when compared to other specialties.[@ref5] Effective reporting ensures a better quality of care and a safer health setting which generates better health outcomes for all patients. Reporting medication errors can be used as a tool for learning and educational purposes, which may promote safer practices in the future. Safety reporting systems (SRS) are implemented by several hospitals around the world, to report incidents that are thought to breach patient safety.[@ref6] The system comprises an incident from describing the incident and includes detailed clinical and patient information. Active learning and safer health practices result in lower incidences of adverse events, thereby preventing the occurrence of similar errors in the future. The health care provider must appreciate that medication error reporting is not solely the fault of an individual, but rather a fault in the health-care system. When a multidisciplinary paradigm has been implemented in health care delivery, an error is rarely one individual's fault. A study conducted among the nurses and physicians of 4 hospitals in Denmark found that rate of reporting medication errors was higher for self-reporting (60%) than peer-reporting (37%).[@ref7] However, despite increased claims of error reporting, researchers believe that medication errors are under-reported in practice.[@ref8],[@ref9] In their report, Alsafi et al,[@ref10] showed that approximately 50% agreed there was under-reporting of medical errors in their hospital, due to the following barriers: staff shortages, lack of experience and training and poor language and communications. In addition, most physicians (\>60%) had not filed any error reports in the preceding year.[@ref10]

In this study, we assessed the knowledge, attitudes and practices (KAP) of health practitioners (nurses and physicians) at King Abdulaziz Medical City (KAMC), Riyadh, KSA. We investigate medication error reporting using a cross-sectional, self-administered questionnaire. This study serves as an eye-opener for current medication error reporting systems and is timely in rectifying problematic issues that jeopardize patient safety.

Methods {#sec1-2}
=======

A cross-sectional study was conducted using a self-administered questionnaire which was distributed to physicians and nurses over a period of 4 months between June and September 2017, in KAMC, Riyadh, KSA. King Abdulaziz Medical city is a 530-bed, large tertiary center and a referral hospital with almost 4000 staff. King Abdullah Specialized Children's Hospital (KASCH) is another prominent medical center at KAMC. This is a specialist children's hospital in KSA, with a 600 inpatient bed capacity and 180 beds for pediatric emergency/trauma and day care facilities. Our target population was physicians and nurses working in the following departments: pediatrics, surgery, medicine, and obstetrics and gynecology. Staff involved in patient safety and dentistry departments were excluded.

The questionnaire was developed by the co-investigators and was based on extensive literature reviews.[@ref11]-[@ref13] Search strategy was performed through PubMed database searching for cross-sectional studies and using the following keywords: medication errors reporting, Saudi Arabia, questionnaire.

A hard copy of our self-administered questionnaire was distributed to physicians and nurses. The questionnaire consisted of 4 sections: demographic characteristics including age, gender, nationality, category of health profession, location of specialty training, department, years of specialty experience at KAMC; knowledge of medication error reporting; attitudes towards medication error reporting and practice of medication error reporting. The questionnaire has not been translated into Arabic language.

Knowledge and attitudes sections were assessed using a 5-point Likert scale, ranging from 'strongly disagree' to \`strongly agree'. Participant responses were summed and the mean scores calculated for each participant. For knowledge and attitudes, health practitioners with a mean score of 4 or more were considered to have sufficient/favorable knowledge/attitude outcomes, and those with a mean scores of less than 4 were classified as having insufficient/unfavorable knowledge/attitudes. The medication error reporting section was assessed by asking 5 questions regarding the practice of reporting during their careers. Questionnaires were distributed to physicians during morning rounds and departmental activities. Study participants were requested to return completed questionnaires to head nurses or individually, after a maximum of 7 days.

Validity and reliability {#sec2-1}
------------------------

A panel of experts in medication safety department at KAMC reviewed the questionnaire to assess content validity. Their reviews and suggestions were put in the content including shortening of the questions length. The questionnaire was also piloted among a sample of 40 subjects working at KAMC, in a similar population, to assess face validity. The subjects agreed that they understood the questions and found them feasible. Those subjects were not enrolled later in the main study. Efforts were made to ensure settings and choice of participants were the same as for the main study.

Reliability analyses were performed with an overall Cronbach-alpha 0.84, which indicates a good internal consistency reliability.

The sample size was estimated using Raosoft, an online sample size calculator.[@ref14] With a margin of error of 5%, a confidence interval of 95%, a response distribution of 50%, and a total population of 5007, the minimum recommended cohort size was 365 participants. Convenience sampling was used in the selection of participants. Those who were available and willing to participate were approached and asked to fill out questionnaires.

Statistical analysis {#sec2-2}
--------------------

The Statistical Package for Social Sciences (SPSS) Version 23 (IBM Corp., Armonk, NY, USA) was used for data entry and analysis. Categorical variables were reported as frequencies and percentages. Continuous variables were reported as means and standard deviations. Due to small counts in categories of some of the variables, category lumping was performed to overcome this problem, such as in-work experience at KAMC (\<1 year and 1-5 years). Binary logistic regression was performed to calculate the odds ratio (OR) and 95% confidence intervals (CI). Any variable significantly associated with knowledge or attitudes at *p*\<0.05 was included in the multiple logistic regression model, showing the adjusted odds ratio (aOR). All tests were declared significant if *p*\<0.05.

Ethical considerations {#sec2-3}
----------------------

Institutional Review Board (IRB) approval for the study was obtained from King Abdullah International Medical Research Centre (KAIMRC). Informed consent was obtained from all study participants. Participant confidentiality was maintained throughout the study as no personal identifiers were gathered.

Results {#sec1-3}
=======

A total of 365 participants participated in this study; 62 physicians and 303 nurses, with a 73% response rate. The demographics and professional characteristics of study subjects is shown in **[Table 1](#T1){ref-type="table"}**. It shows that 326 of 365 responders were female (89.3%) with a median age of 34.5±8.9 years. Nurses had a better response rate of 83% when compared to their physician colleagues, who had response rates of 68%. Approximately 50% participants had obtained their medical education and training in Asia (56.7%). The majority of participants had been in practice for less than 5 years (34.8%) and had been practicing at KAMC for 1-5 years (47.9%).

###### 

Demographic and professional characteristics of study participants (N=365).
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Knowledge and attitude of medication error reporting {#sec2-4}
----------------------------------------------------

The knowledge and attitude of health care practitioners, regarding medication error reporting, are shown in Tables [2](#T2){ref-type="table"} & [3](#T3){ref-type="table"}. More than half of participants reported clear knowledge of the definition of medication errors (56.6%). Over half of participants (57.1%) acknowledged that it was their responsibility to report medication errors. A strong approval (61.7%) was recorded for the statement "I would report a medication error if a patient receives a medication not prescribed for them". Approximately 89.9% of participants were aware of the hospital Safety reporting system (SRS). Eighty percent of participants agreed on the importance of reporting errors even if it did not reach the patient. Some participants (21.6%) would have preferred to educate those who made a medication error, rather than reporting it. Approximately 60% of participants reported they would not hesitate before reporting a medication error and 23.5% feared being blamed if they reported a medication error they had made.

###### 

Health care professionals' knowledge of medication error reporting.
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###### 

Attitudes of healthcare professionals towards medication error reporting.
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Practice of medication error reporting {#sec2-5}
--------------------------------------

When it came to the practice of medication error reporting, 90% of participants knew how to report a medication error. Almost half of participants (44.8%) did not report any medication errors during their work experience. For the remaining participants, 42% reported 1-4 medication errors, 8.5% reported 5-10 errors and 6.5% reported more than 10 errors. When asked about the number of medication errors they made themselves, 44% reported none, 43% recalled 1-4 errors, 8% remembered 5-10 errors and 5% recalled more than 10 errors. The majority of participants (57.5%) responded to a lack of knowledge when asked about the effects of the SRS on the number of medication errors, while 23% participants replied that the number of medication errors had decreased, 12% thought that it had increased and 7% replied it stayed the same. Half of participants stated they would report their colleagues if they made one medication error, 29% would report if they repeated the same error, 11% would never report a colleague, 7.1% agreed to report if they made 2-3 errors and 2.5% would report if more than 3 errors were made.

Bivariate and multivariate analysis of demographic predictors, with knowledge and attitudes of medication error reporting {#sec2-6}
-------------------------------------------------------------------------------------------------------------------------

Bivariate analyses showed that being a non-Saudi nurse was associated with having sufficient medication knowledge (*p*\<0.05). Regarding attitude, being a non-Saudi nurse was a significant factor associated with more favorable attitude towards reporting medication errors (*p*\<0.05).

Adjusted OR for the final multivariable logistic regression is shown in **[Table 4](#T4){ref-type="table"}**. The results showed that gender, nationality and profession did not have any association with knowledge. However, with regards to attitudes, health profession category was statistically associated with favorable attitude (OR=9.4, 95% CI: 1.9-46.4, *p*=0.003).

###### 

Final multivariable logistic regression model for medication error knowledge and attitudes, Kingdom of Saudi Arabia.
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Discussion {#sec1-4}
==========

Our study assessed the knowledge, attitude and practice among health practitioners in KAMC, regarding the reporting of medication errors. Predictors including gender, nationality, location of specialty training, profession, department and years of experience in both the specialty, and at the KAMC were studied in correlation with knowledge, attitude and practice, using multivariable logistic regression. The demographics of our participants reflected a female and nurse majority. In relation to other studies, this observation is common, in a study conducted by Bayazidi et al,[@ref15] females (83.9%) and nurses (96.8%) tended to participate more. The knowledge of participants of medication error reporting was sufficient and there was an agreement with the statement that medication error reporting is the responsibility of everyone. Our study participants agreed that reporting medication errors were due to either failure to deliver medication, the administration of a medication that was not prescribed, or failure to receive a medication as prescribed. However, a general tendency to not report if the patient received an inadequate dose of the prescribed medication was also revealed. This may be attributed to the fact that medication dosages are heavily dependent on the caring physician rather than nurses, and since the majority of our participants were nurses, there was a general objection to reporting a dosage error. Females and nurses displayed a greater reporting knowledge than their peers. This was in contrast to observations by Carandang et al,[@ref11] where physicians manifested greater understanding than nurses. Work experiences, location of specialty training and department had no influences on knowledge in this study.[@ref11] The attitude of participants towards reporting was greatly influenced by their professions. Nurses displayed more favorable reporting attitudes than physicians. A possible explanation for this could be that physicians favor the non-reporting of less serious medication errors, while nurses favor reporting regardless of the seriousness of the condition, which is also evident in our study.[@ref16]

Although it is estimated that any healthcare personnel will commit at least one medication error throughout their career lifetime, it is evidently underreported, as 44.8% reported none. This was against our assumptions which presumably should result in a higher number of reporting either on oneself or colleagues. These results might be limited as high recall bias can occur in questionnaire-based studies.

In contrast to other studies, our participants demonstrated high reporting rates (55.2%), although we believe that underreporting does occur.[@ref10],[@ref17] Moreover, our study participants reported a sufficient amount of knowledge regarding reporting procedures. These results can be attributed to the attention our tertiary center provides in terms of courses and campaigns, namely, a pharmacy awareness campaign, patient safety courses and SRS campaigns.[@ref11],[@ref18] These courses are provided to all health care practitioners as part of their practicing programs in different specialties. According to KAMC basic medication safety (BMS) statistics, the rate of medication error reporting increases after these campaigns, and rates continue to escalate, year on year. The number of events reported in 2013 had tripled by 2017. Furthermore, the trends vary per month. The highest reporting rate is in March, which is the month following the safety course and the rates decrease after this with the lowest reporting rates in January.[@ref19]

Study limitations {#sec2-7}
-----------------

This is a survey-based cross sectional study which is subject to the standard limitations of questionnaire based studies. These limitations include recall bias of participants, social desirability bias and communication barriers between investigators and participants may have yielded imprecise data. The study was conducted at one tertiary care center in Riyadh, Kingdom of Saudi Arabia and included 62 physicians and 303 nurses, therefore the study results cannot be generalized to the whole healthcare population.

Future research can be carried out to include more centers and more participants and to evaluate the barriers of under-reporting of medication errors despite having the sufficient knowledge and favorable attitude.

In conclusion, to err is human and mistakes are inevitable; however, patient safety must be the utmost priority for all health care professionals. Medication errors, despite being quite common in clinical practice, are believed to be underreported; disclosing a medication error is never an easy task.[@ref7],[@ref8] However, reinforcing error reporting along with strict policies, adequate training of health care providers and implementing systems like SRS do enhance the reporting process and ultimately improves on care delivered to patients.

Therefore, we recommend the establishment of compulsory medication safety courses for all health care providers and the application of error detecting alarms and software to minimize errors.
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